An individual's perception plays an important role in determining the decisions that people make involving the use of public transportation. An individual's perception about the qualities of transit service might differ from the objective measures ("reality") of service quality used by planners to make and evaluate decisions. This study explores the roles of perception and "reality" of transit service quality as influences on the attitudes and behaviors of two different groups of transit dependent riders after a major service change in Tallahassee, Florida. Using a combination of community surveys, key informant interviews, and agency data, the study finds that perception mattered more than "reality" as an influence on the attitudes and behaviors of the two groups. The need for more effective outreach to understand the reasons that individual perception might differ from the objective measures used and understood by transit professionals also emerges as an important lesson of the study.
Introduction
An individual's perception plays an important role in the decisions that people make every day, including decisions involving transportation. An individual's decision about travel routes, modes, times, destination choices, and the like depends on her/his perception of the quality, ease, and cost of travel, as well as the qualities of the destination opportunities available for that particular trip. Past scholarship suggests that, often, it is the perception of travel as opposed to the actual measurable attributes of travel that is the fundamental driver of individual decisionmaking (Goodwin and Lyons 2009) . In short, perception can often trump reality, making perception the more appropriate lens through which to understand, and perhaps modify, individual travel decisions.
Perception and reality often do not align. This has become particularly noteworthy in the literature on public transit and travel behavior. Transit is frequently perceived as being less convenient, less accessible, and less safe than it objectively would seem to be based on measurable attributes (Kenyon and Lyons 2003; Loukaitou-Sideris 1999) . Within transit, bus rapid transit (BRT) and rail modes are perceived as being more convenient, more reliable, and faster than bus services, when this may or may not actually be the case (Deng and Nelson 2012; Thompson, Brown, and Bhattacharya 2012) . Clearly, the transit industry understands the importance of perception, and the need to alter perception, given the numerous examples of branding higher quality bus services such as BRT differently from traditional local bus services (Deng and Nelson 2012; Wirthlin Worldwide and FJCandN 2000) . Frequent transit riders also tend to perceive transit service very differently from infrequent riders, who, in turn, have different perceptions than the larger, non-transit-using public (Mahmoud and Hine 2013) . This adds an important group dimension to the understanding of the role of perception vs. reality in affecting individual attitudes and behavior. This paper explores the similarities and differences between perception and reality and their relationship to transit use after a major service change in Tallahassee, Florida, where the previously downtown-focused transit system was entirely restructured overnight to serve a more dispersed array of travel destinations. This change was driven largely by a desire to increase the system's appeal to infrequent and discretionary riders. The local transit system, StarMetro, overwhelmingly catered to a transit-dependent ridership market dominated by two very different types of riders: university students, who are a transient population, and the longterm resident, lower-income community. Using a combination of quantitative data about service quality and ridership, community surveys, and key informant interviews, the authors document the important role that perception played in affecting individual attitudes and travel behavior decisions and how these changed before and after the major service change. The results indicate the importance of perception over reality, which suggests the need for more effective outreach, listening, and engagement when transit agencies propose similar kinds of service changes in other locales. The results also suggest some important, if subtle, differences between the two groups of transit-dependent riders.
Case Study Setting
On July 11, 2011, StarMetro, the transit agency in Tallahassee, restructured its network from one focused on the downtown (a classic radial pattern) to one that was decentralized (a grid-like pattern) to serve a wider array of travel destinations in a decentralized community where population and employment growth is highest in outlying locations. The presence of two major universities to the west and southwest of downtown Tallahassee, Florida State University (FSU) and Florida Agricultural and Mechanical University (FAMU), as well as a major regional community college, Tallahassee Community College (TCC), and the presence of state government offices in downtown has maintained a strong core of activity at the center of the community, but in recent years the departure of many state agencies and private employers to the outlying districts has eroded downtown's role as a major activity center (see Figure 1 ). The Southwood area, a major New Urbanist style suburban development located southeast of the downtown, and Killearn, a more traditional post-war suburban development located northeast of the downtown, have been major centers for population and employment growth in recent years. Closer to the center of Tallahassee, however, the Frenchtown and Southside neighborhoods remain important centers of the local African-American community. Central Tallahassee remains the most important activity center in the region, although it is one in relative decline. Population and employment growth is expected to occur primarily in outlying areas, as has already been the case for the preceding several decades.
Figure 1. Major activity centers in Tallahassee, Florida
Many local observers believed there was a mismatch between the downtownoriented transit system and the decentralized pattern of urban development, and local planners embraced the restructuring of the transit network as a means to increase transit's relevance and usefulness to the community. By making this major service change, planners sought to better align the geography of transit to the distribution of population and employment and to thus increase transit's appeal to potential riders. Planners also hoped to improve the agency's image in the community, thereby affecting the community's perception about the quality and convenience of transit service (StarMetro Transit Development Plan 2011). By changing the agency's image and providing service to new locations, planners hoped to increase use of the system by discretionary and infrequent riders in particular. Prior to the service change, more than 70 percent of StarMetro's riders were transitdependent riders who lacked access to a car (Renaissance Planning Group 2009). Figures 2 and 3 show the transit system before and after the July 2011 restructuring. Although visually similar, due to the overwhelmingly radial orientation of the local arterial road network, there are important differences between the two network designs. The service restructuring removed many routes from within neighborhoods and placed them on arterial roads, so as to increase bus speeds and reduce travel times. New crosstown routes were added in several important north-south and east-west corridors, providing direct connections to and between outlying locations. In the old system, all routes terminated at a central terminal, where transfers had to be made for all crosstown trips. Through the restructuring, half of the new routes were removed entirely from the central terminal, with new transfer locations designated outside the center of Tallahassee that allowed riders to make their crosstown trips without making a deviation through the central business district (CBD). Planners believed that the net result of the route changes would be increased overall accessibility to destinations throughout the community, although the removal of routes from within neighborhoods would negatively affect some riders. StarMetro staff engaged in substantial public outreach during the two years preceding the actual service change, holding more than 100 public meetings, as they communicated their intentions to residents and made a series of adjustments to their plans based on public comments. These adjustments continued right up until implementation of the new system, and several additional minor route adjustments were made in the months that followed the service change.
A survey conducted prior to service restructuring demonstrated that StarMetro carried an overwhelmingly transit-dependent ridership consisting of two distinct groups of riders: a transient population of college students and a long-term population of low-income residents (Renaissance Planning Group 2009). Students accounted for more than 40 percent of riders, while other low-income, transitdependent residents accounted for more than 30 percent. Both groups had low levels of vehicle access, which meant they relied heavily on transit service to meet their daily travel needs. They would, thus, be strongly affected by the service change, which was designed primarily with an eye toward increasing the system's appeal to infrequent and discretionary riders. Given their importance in the local transit market, the authors felt it would be particularly important to determine how these groups perceived and were ultimately affected by the service change.
To do so, the authors selected two large communities for targeted surveys and key informant interviews: Alumni Village, a student apartment complex, and the Orange Avenue Unified Tenant's Association (OAUTA), a tenant's group representing residents of local public housing complexes. Both communities consist overwhelmingly of low-income, transit-dependent residents. Their locations are denoted on Figure 1 shown earlier. Alumni Village houses the largest local concen-tration of students within a single neighborhood. Many residents are international graduate students who do not have access to personal vehicles; some residents have families and, therefore, have varied travel needs.
Alumni Village residents are FSU students who must rely on a car or transit to reach classes and other community destinations due to the community's relatively isolated location. Residents are served by local bus routes and a dedicated campus shuttle route that operates on a limited basis only when classes are in session.
OAUTA is an organization of public housing tenants who reside in Tallahassee Housing Authority operated housing complexes located throughout the city. In general, however, most low-income housing complexes are scattered around the south and west of Tallahassee, as shown in Figure 1 . Many housing complex residents lack easy access to a personal vehicle and depend on StarMetro to reach their employment or other important destinations. Residents are served by the local bus system whose routes were changed through the restructuring process.
Research Design and Methodology
The authors sought to address three questions with respect to the attitudes and behavior of residents of the two communities: Alumni Village and OAUTA. First, did perception of the service change affect the travel behavior of residents of these two communities? The authors use the results of surveys conducted in the two communities to address this question. Second, was perception more important than objective measures of service quality as a determinant of behavior? The authors relate results from surveys and interviews to quantitative indicators of service levels, and their change before and after the service change, to address this question. Finally, were there differences in perception, and/or in the influence of perception on behavior, between the two communities? The authors compare the survey results and interview results from key informant interviews in each community to one another to address this question.
The authors structure the analysis in three parts, each of which has a different set of data sources and methodologies. The first part, which the authors title "reality," represents the objective outcomes of the service restructuring in each of the surveyed communities in terms of the accessibility provided by transit to reach travel destinations. The second part, which the authors title "perception," consists of the results of community surveys and key informant interviews conducted in each of the communities. The third part, which the authors title "outcome," consists of the measured travel behavior of community residents as obtained from community surveys and transit agency ridership data.
The authors use the concept of accessibility as a primary means of gauging the objective results of the restructuring on each community. This method involves calculating an accessibility score based on the number of transit-accessible destinations available from a particular location as discounted by the time it actually takes to reach these destinations (Handy and Niemeier 1997) . The authors use employment as a measure of destinations, as is traditionally done in transportation analyses given its ability to represent employment destinations directly and to serve as a proxy for other destinations that are co-located with employment . To calculate the accessibility measure, the authors geocoded the locations of FSU student and low-income residential locations to their appropriate traffic analysis zone (TAZ) in a geographic information systems program, ArcGIS. The authors obtained student address data from the university registrar's office (FSU Office of University Registrar 2012) and low-income housing complex addresses from the Tallahassee Housing Authority website (http://www. tallha.org). The authors then obtained the travel time matrix from the regional transportation demand model for both transit networks (Travel Demand Model, http://www.crtpa.org/). The resulting zone-to-zone (TAZ) travel times were then linked to TAZ employment numbers acquired from U.S. Census Bureau (Longitudinal Employer-Household Dynamic, http://onthemap.ces.census.gov/) in the following accessibility formula: Ai = ∑ j=1 to n (Empj/Tij) Where, Ai = job accessibility from origin zone i to destination zone j Empj = number of jobs within the destination zone j Tij = total transit travel time from origin zone i to destination zone j
The authors calculated the total accessibility for the combined sets of zones containing all FSU student housing and low-income housing complexes, before and after the service change. As part of the accessibility analysis, the authors consider the change in the locations of bus stops (which affects walk time to stops) and the service frequencies (headways) and locations of bus routes in the surveyed communities (which also affects the overall transit accessibility provided in the com-munity). The authors obtained the stop location and service data directly from StarMetro staff (StarMetro 2011 (StarMetro , 2012 ).
An important component of accessibility is travel time by transit. The authors use the regional travel model to calculate the change in three different components of transit travel time (walk time to a bus stop, in-vehicle travel time on the bus, and total travel time to begin and complete a trip) as a result of the restructuring to further investigate how each time component was affected by the transit system redesign and how each community experienced each of these changes in transit travel times. Such objective measures are useful tools for transit planners in understanding the effectiveness of transit, although the literature noted earlier suggests that perceptions are even more important determinants of individual behavior. For that reason, the authors pair the objective calculations just noted with a consideration of individuals' perceptions about transit service discussed below.
The perception analysis relies on the results of community surveys conducted in each of the two communities, as well as key informant interviews. The surveys focused on the respondents' satisfaction with 11 different aspects of transit service quality, including frequency, safety, accessibility, and amenities. Respondents graded each aspect of the transit system on an ordinal scale ranging from "very satisfied" to "very dissatisfied." The surveys were distributed electronically to residents of Alumni Village, using the complex's e-mail list serve, and by staff in the sampled OAUTA public housing complexes. There were 60 respondents for the Alumni Village survey and 76 respondents for the OAUTA survey. The authors also conducted 29 hour-long detailed interviews with key informants, including two from each of these communities to gain a better understanding of the prevailing perceptions of the community towards the service change as well as to learn about any outreach efforts conducted by StarMetro staff targeted towards these communities. Key informants were people in recognized leadership positions within each of the communities.
The outcomes analysis relies on measured effects on travel behavior as obtained from community surveys and stop-level monthly ridership data for a selected representative month for the neighborhoods surrounding the two communities obtained directly from StarMetro staff (StarMetro 2012).
The authors use the results of these two outcome analyses to understand the actual effects of the service change on travel behavior in the two communities and to understand the relative roles of perceptions vs. the objective measures ("reality") in influencing the travel behavior of community residents in each of the communities.
Results
The first part of the analysis is the objective examination of the service restructuring, which the authors label "reality." The removal of routes from within neighborhoods, decentralization of routes from the central terminal to outlying locations, and addition of new crosstown services through the restructuring did change the pattern of transit accessibility in the community. Figure 4 shows that 28 TAZs lost access to transit service, largely due to the removal of stops within neighborhoods, while 48 TAZs became accessible via transit service, due to the addition of new outlying service. It should be noted, of course, that this visual depiction ignores the reality that people residing in TAZs that lost service might still be able to walk to nearby bus stops located outside their home TAZ. The map indicates that TAZs added and removed are randomly distributed across the entire transit service area, with a few clusters in the east and south east, but, overall, there is no particular spatial pattern to the elimination or reduction of transit service.
The accessibility analysis indicates that both community groups enjoyed higher average transit accessibility to destinations as a result of restructuring. The average accessibility scores for the student community was 1076 before and 1162 after the service change. The average scores for the low-income community was 1363 before and 1451 after the change. Therefore, it can be concluded that the "real" change in accessibility after the service change was positive for both the groups, with the lowincome community being made relatively better off, in terms of the ability to access more destinations via transit, than the student community, on average.
The travel time analyses indicate that the loss of stops within neighborhoods has led to increased walk times to bus stops for these communities. The average change in walk time was an added 3.15 minutes for the low-income residents but only an added 2.70 minutes for the students. However, the more direct routing led to lower in-vehicle travel times once riders reached their bus stops. The average reduction in total travel time was 9 minutes for low-income residents and 8 minutes for students. The net result of the restructuring was reduced overall travel times for both groups, with the benefits slightly greater for low-income residents than for students.
The analysis clearly indicates that some neighborhoods lost stops, and this very visible result of the restructuring emerged as an important issue in the surveys and interviews discussed later. Given that people tend to value their time spent accessing or waiting for a bus as more burdensome than time spent actually in the vehicle (Thompson et al. 2012; Corradino Group 2008) , the net results of the change with respect to travel time become much more difficult to evaluate. If riders value their time spent walking to the bus as two or three times as burdensome as time spent in the vehicle, which might be realistic considering the lack of significant sidewalk infrastructure in many of these communities, then the perceived net result of the restructuring might become closer to no effective change, or even negative. The authors relied on the community surveys and two key informant interviews from each of the two communities to document how residents in the two communities perceived the service change and its effects. The results from the two community surveys, conducted in summer 2012, are shown in Table 1 . Community Survey, 2012 Table 1 shows there are similarities and differences among the two sets of survey respondents in terms of their perceptions of the service change. On most questions, Alumni Village respondents expressed majority sentiment in the "satisfied" or "very satisfied" classes for each dimension of service quality. However, OAUTA respondents took an opposite view, with a majority falling into the "dissatisfied" or "very dissatisfied" categories on each dimension. The difference in perceptions was particularly striking with respect to the walking distance issue, with most Alumni Village residents satisfied or very satisfied about walking distance and OAUTA respondents dissatisfied or very dissatisfied. This distinction is particularly striking given the not-too-different actual changes in walk times to stops, noted earlier, for these two communities. Overall, Alumni Village respondents had an overall positive perception of transit service, whereas OAUTA respondents had an overwhelmingly negative perception. By and large, OAUTA respondents were quite dissatisfied with the results of the service changes.
Alumni Village respondents suggested service improvements that were very specific to their ease of reaching key destinations such as the FSU main campus, Walmart shopping centers, regional malls, and the airport, especially during weekend and off-peak hours. On the other hand, about half of the respondents in the OAUTA survey wanted StarMetro to bring back the old system. As a group, OAUTA respondents had much more specific complaints about the service change and suggestions for improvement than the Alumni Village respondent group, indicating their higher level of dissatisfaction with service restructuring. About 40 percent of Alumni Village residents were satisfied or very satisfied with Star Metro's outreach efforts, whereas more than 50 percent of OAUTA residents were dissatisfied or very dissatisfied with information provided to them regarding the service change.
The key informant interviews added additional insights into the perception of the restructuring, and of transit more generally, in each community. One particularly important issue that came up in the interviews was perception about the level and type of public outreach StarMetro conducted in each community in advance of the service restructuring. The Alumni Village interviewee voiced concern about the lack of advance warning from StarMetro staff about the relocation of bus stops from within the community to its periphery and about changes to evening service. This interviewee noted that Alumni Village staff and residents had to reach out to StarMetro, but that eventually StarMetro staff worked with the community and seemed to be listening carefully to its needs. The interviewee at OAUTA also expressed concern about stop relocation but seemed to have a much more negative view of StarMetro's efforts to reach out to or address needs within this community around this and other service issues. Overall, StarMetro staff held more than 100 public meetings prior to restructuring the service, including some within close proximity to these communities. But there is still a clear perception among OAUTA respondents, in particular, that the outreach effort was insufficient or that staff did not adequately take into account their concerns raised during these outreach sessions.
The objective indicators indicate improved transit travel times and higher accessibility to destinations for each of the communities, with the low-income community having higher accessibility and more reduced total travel times than the student community, with the important caveat about residents experiencing longer average walk times to bus stops. However, the perception in one community (Alumni Village) was largely positive and the other was largely negative (OAUTA), which indicates an inconsistency between the objective indicators of service change and individual perceptions of the changes. So, what are the outcomes of the service change with respect to transit ridership and travel behavior in these communities? Do they differ? Is perception more important than reality?
At a system level, StarMetro was a primarily transit-dependent serving system prior to restructuring as well as afterward (Renaissance Planning Group 2009 and StarMetro Customer Satisfaction Survey 2012) (see Table 2 ). Those without regular access to vehicles dominated among respondents to surveys conducted both before and after the restructuring. However, the survey results also suggest that efforts to increase the system's appeal to infrequent and discretionary riders have succeeded to some degree, given modest increases shown in the number of infrequent riders and increased proportion of non-work and non-school trips. Overall, ridership on the new system is down slightly from the older system, on a monthto-month basis, although StarMetro staff caution that the short timeframe within which the new system has been operational has not provided sufficient time for riders to adjust. The average monthly decrease in systemwide ridership is around 12 percent. Still, the results in Tallahassee are similar to those found at similar points in time in other systems that made significant service changes . Table 3 explores the specific results in the two surveyed communities. Both sets of survey respondents consist overwhelmingly of individuals lacking vehicle access who use transit frequently for a diverse array of trip types. Both sets of respondents were also aware of the service change in July 2011. An overwhelming majority of the Alumni Village respondents are students (more than 83%; the remainder are spouses or dependents), whereas a plurality of the OAUTA respondents (just under 45%) are employed individuals. OAUTA respondents also included unemployed people, retired persons, and homemakers, representing a much more diverse group with diverse travel needs than the Alumni Village survey respondents. Nearly three-quarters of Alumni Village respondents reported using transit about the same or more frequently than they did prior to the restructuring, while nearly two-thirds of the OAUTA respondents reported using transit less frequently than before restructuring. In general, the largely negative perception that OAUTA respondents have of the service change is indeed reflected in their lower use of the system, despite the objective indicators suggesting that the quality of the service provided to them has improved overall (based on the accessibility and total travel time measures).
The authors also obtained stop-level boarding data for the areas within which these two communities reside to serve as an additional source of outcome data about ridership changes before and after restructuring (StarMetro 2012). In the Southside area, where many OAUTA housing complexes are located, there were 44 stops that recorded 3,245 average monthly boardings in February 2011 (before restructuring); in February 2012 (after restructuring), 59 stops recorded 5,221 boardings, a significant increase in ridership in this area-although the presence of two major transfer points in the area complicates the results. On balance, ridership in this area is, thus, only slightly changed from before restructuring. In the Frenchtown area, also the location of a large number of OAUTA housing complexes, 47 stops recorded 11,275 average monthly boardings in February 2011, and 53 stops recorded 6,811 boardings in February 2012, indicating a significant drop in ridership in this area. For the Alumni Village area, 6 stops recorded 431 boardings in February 2011 and 6 stops recorded 1411 boardings in February 2012, representing a significant increase in ridership. By and large, the results of the stop-level boardings analyses echo those reported through the community surveys. The student community has increased its transit ridership, while the low-income community has decreased its ridership (when the net results for the Southside and Frenchtown are considered as a single whole). 
Discussion
The objective ("reality") analysis of the service change suggests that both communities received increased accessibility and reduced total travel times as a result of the service change. It also indicates that the low-income community is relatively better off than the student community as a result of the change. They do have to walk slightly further than the student riders to reach a bus stop, on average, but once they reach the bus stops, their travel is faster, on average. While both rider groups experience higher accessibility levels after the restructuring, the lowincome community has a higher accessibility score than the student community. However, the perception of the Alumni Village respondents is overwhelmingly positive, whereas that of the OAUTA respondents is overwhelmingly negative. Respondents in Alumni Village were also more satisfied with StarMetro's outreach efforts and responsiveness to their concerns than OAUTA respondents. However, it must also be cautioned that the non-random nature of the two surveys might affect the results. It is possible that the most dissatisfied persons responded in disproportionate numbers to the OAUTA survey. This is a possibility, although the consistency of the survey responses with the key informant interviews and local press coverage suggest that the survey is reflective of a larger community sentiment.
The travel behavior results suggest that perception exercises a stronger influence than the objective "reality" on attitudes and behavior in both communities. The community that perceived the service change positively responded favorably in terms of its actual use of public transit, whereas the community that perceived the change negatively responded negatively in terms of its actual use, based on both the travel survey and stop-level results. These results occurred despite the fact that the community that perceived the changes most favorably (students in Alumni Village) was actually not made as better off as the community that perceived the changes less favorably (OAUTA). Perception definitely affected people's behavior in the two communities surveyed, and it proved more powerful an influence on behavior than the objective measures of service change ("reality"). These results clearly indicate that in these communities, and particularly among low-income residents, more outreach efforts targeted at influencing individual perceptions are needed to increase transit ridership. StarMetro staff made significant efforts at public outreach to explain the service changes prior to their occurrence, including hosting more than 100 public meetings, but the nature of that outreach was clearly perceived to be insufficient and turned out to be relatively ineffective in at least one of the two communities.
Recommendation
The study indicates that in the case of the transit restructuring in Tallahassee, perception matters and was a stronger influence on travel behavior than were objective measures of the service change. This case indicates the importance of effective outreach geared toward understanding how and why communities have particular perceptions of the effects of planning decisions, particularly perceptions that, at least superficially, appear to be different from the objective measures typically used by planners to make and evaluate decisions (Innes and Booher 2010) . Effective outreach should involve a genuine dialogue with the community to better understand their issues and concerns and should not be limited to making presentations or delivering information. The more engaged the community is in the dialogue, the greater the ability to change their perceptions, or perhaps even for planners to change their own views to better reflect the needs and concerns of the communities for which they are planning (Wirthlin Worldwide and FJCandN 2000) . Whenever members of a community feel left out of a decision making process that affects their day-to-day lives, there is much greater likelihood of detachment, negative perceptions, and a general lack of acceptance of the solutions defined by "others" who are not part of the community. The low-income community discussed in this study would appear to fall into this category, whereas the outreach done, albeit somewhat belatedly, in the student community appears to have been successful in helping to gain more acceptance of the service change by these individuals.
